INTRODUCTION
============

Anti N-methyl-D-aspartate receptor (NMDAR) encephalitis is a recently recognized and relatively frequent autoimmune encephalitis mediated by antibodies against NR1 subunit of the NMDAR.[@B1] It is characterized by initial psychiatric symptoms such as mania, anxiety, fear, paranoia, stereotypical or bizarre behavior, and insomnia, followed by decreased consciousness, seizures, abnormal movements, and autonomic dysfunctions. Young women with ovarian teratomas are known to be the most affected group.

Hashimoto\'s encephalopathy (HE) is a rare corticosteroid-responsive encephalopathy that is associated with autoimmune thyroid antibodies.[@B2]

Here, we report a patient with thyroid autoantibody positive anti-NMDAR encephalitis with discussion on the possible association among anti-NMDAR encephalitis, HE and anti-thyroid antibodies.

CASE REPORT
===========

A 70-year-old woman presented with a 12-day history of confusion and cognitive dysfunction. She had a history of common cold about 7 days before the onset of symptoms, which improved spontaneously over 3 days. At the initial evaluation, she continually repeated strange words and inappropriately answered to questions. She knew her own name and recognized the faces of her family members but could not recall her husband\'s name. She frequently showed significant anger, frustration, and mood swings. She scored 5 out of 14 on Mini Mental Status Examination (MMSE), which could not be completed because of her poor cooperation. She had been treated for hypertension for 5 years. Neurological examination and brain MRI were unremarkable ([Fig. 1](#F1){ref-type="fig"}). On physical examination, however, thyroid enlargement was observed ([Fig. 2](#F2){ref-type="fig"}). Laboratory tests revealed slightly elevated thyroid stimulating hormone (6.95 µIU/mL, normal 0.3--5.0 µU/mL) with normal levels of T3 and free T4, markedly elevated anti-thyroglobulin (TG) antibody (92.52 U/mL, normal \<60 U/mL), and anti-thyroid peroxidase antibody (\>3000.00 U/mL, normal \<60 U/mL). Electroencephalography (EEG) showed intermittent slow waves in the left hemisphere ([Fig. 3](#F3){ref-type="fig"}). Cerebrospinal fluid (CSF) analysis to search for other causes of encephalopathy was normal. Diffuse enlargement of thyroid gland was detected on ultrasonography. With the impression of HE, she was placed on high-dose steroid (1 g/day) for 6 days and antiepileptic drugs, which did not ameliorate her cognitive and behavioral symptoms. Ten days after admission, antibodies to the NMDAR were identified in both CSF and serum and administration of intravenous immunoglobulin (IVIG, 0.4 mg/kg/day) was promptly initiated. No tumor was found on both chest and abdomen CTs and whole body positron emission tomography (PET). Follow-up EEG demonstrated no abnormality. However, brain fluorodeoxyglucose PET showed multifocal hypermetabolism in bilateral inferolateral temporal, parietal, frontal areas and cerebellar vermis ([Fig. 4](#F4){ref-type="fig"}). Since the patient did not show significant improvement after 5 days of IVIG treatment, second-line immunotherapy (rituximab) was initiated. After 20 days of 4 cycles with weekly 500 mg rituximab, her confusional mentality and psychiatric symptoms gradually improved. Her follow-up MMSE score was 24 out of 30 and the levels of anti-TG antibody (37.24 U/mL) and anti-TPO antibody (\>1679.03 U/mL) were restored, as compared to the initial findings. At the follow-up 12 months after rituximab treatment the patient showed complete resolution of the symptoms.

DISCUSSION
==========

Our patient was initially diagnosed with HE based on clinical symptoms, goiter, and high titers of autoimmune thyroid antibodies. However, due to lack of response to corticosteroid, another possible cause of the encephalopathy was considered and tests for antibodies to the NMDAR were found positive.

Even though considerable cases with HE have been so far reported, it remains unclear whether HE is a well-defined clinical entity. Non-specific neurologic or psychiatric symptoms in HE develop regardless of levels of thyroid hormone and autoimmune thyroid antibodies which can also be found in other autoimmune diseases and autoimmune encephalopathies, such as rheumatic arthritis, systemic lupus erythematosus, Sjögren\'s syndrome, and limbic encephalitis.[@B2][@B3][@B4] Specifically, one study reported that 8 out of 24 patients with limbic encephalitis demonstrated thyroid autoantibodies positivity.[@B4] Another study showed that 2 out of 6 patients previously diagnosed with encephalitis of unknown origin had both NMDAR antibody and TPO antibody.[@B5] Furthermore, the pathogenicity of autoimmune thyroid antibodies in HE is still uncertain. In contrast, the diagnosis of anti-NMDAR encephalitis can be clearly established by detection of anti-NMDAR antibodies in CSF or serum.[@B1]

HE, in general, responds successfully to corticosteroid treatment,[@B2] whereas about 50% of patients with anti-NMDAR encephalitis do not improve with first-line treatment such as corticosteroid, IVIG, and plasma exchange; thus, they should continue to have second-line immunotherapy using rituximab, cyclophosphamide, or both.[@B1] In 38% of patients, anti-NMDAR encephalitis is associated with underlying neoplasms including ovarian teratoma, small cell lung cancer, pancreatic cancer, breast cancer, or lymphoma and thus removal of the underlying cancers with initiation of first-line therapy is the most important step in accelerating improvement and decreasing relapse.[@B1] Therefore, screening workup for occult tumors should be recommended in all patients who are suspected or diagnosed with anti-NMDAR encephalitis.

A few cases with anti-NMDAR encephalitis with positive serum-thyroid antibodies have been reported.[@B6][@B7] Recently, Guan et al.[@B7] reported 3 Chinese girls with non-tumor-associated anti-NMDA receptor encephalitis with positive anti-thyroid antibodies; they suggested that anti-NMDAR encephalitis with anti-thyroid antibodies had a tendency of better disease outcomes, a complete recovery obtained by steroids only, than that without. However, another previously reported case, a 14-year-old girl with anti-NMDAR encephalitis misdiagnosed as HE, and the current case showed the initial lack of steroid response leading to test for NMDAR antibodies.[@B6] The presence or absence of concomitant thyroid-associated disease might be the only difference between the two groups. One of the latter group had a history of Hashimoto\'s thyroiditis[@B6] and in the present case, thyroiditis was detected after the encephalitis onset; but the 3 reported Chinese girls with favorable outcomes to steroid treatment had no thyroid related diseases.[@B7]

Thus, the current case with thyroid autoantibody positive anti-NMDAR encephalitis has several implications. First, since HE is an ambiguous entity, the diagnosis of HE should be cautiously made after exclusion of all other causes of encephalopathy. Likewise, even though steroid-resistant HE has been reported, other cause of encephalopathy should be considered when the response to steroid is not complete in cases with possible HE, especially in cases with any concomitant thyroid related diseases. Second, a trend toward a higher incidence of NMDAR antibody in patients with autoimmune thyroid antibodies than without (2/8 vs. 1/16) has been observed. 4 However, the possible associations between NMDAR antibody and autoimmune thyroid antibodies in overlap syndrome (anti-NMDAR encephalitis with positive thyroid autoantibodies) remain unclear. Furthermore, cases of encephalitis with only NMDAR antibody (pure anti-NMDAR encephalitis) also occur. Thus, it is necessary for clinicians to recognize the clinical and pathogenic differences between the overlap syndrome and pure anti-NMDAR encephalitis for relevant treatment, predicting prognosis, and future followup. Similar cases need to be reported more.
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![Fluid-attenuated inversion recovery MR. Images showed no definite abnormalities.](dnd-15-24-g001){#F1}

![Diffuse enlargement of thyroid was detected on physical examination.](dnd-15-24-g002){#F2}

![The electroencephalography showed intermittent 2--3 Hz delta background activity in the left hemisphere, suggesting moderate cerebral dysfunction on the left hemisphere.](dnd-15-24-g003){#F3}

![Brain fluorodeoxyglucose positron emission tomography images demonstrated multifocal hypermetabolism in bilateral inferolateral temporal, parietal, frontal areas and cerebellar vermis.](dnd-15-24-g004){#F4}
